The equations of motion and the nonlinear constitutive theory of fluid-filled poroelastic media are derived from the fundamental equations of elasticity and fluid mechanics for the constituents. A two-scale spatial expansion and the method of homogenization are employed. Explicit equations are obtained for the special case of a medium consisting of alternating solid and fluid layers. The linearized theory is examined in depth for the particular case of isotropic solid layers. The governing effective poroelastic medium is transversely isotropic, and wave solutions are discussed and compared with previous studies. ¸
the complete set of Blot equations for the stratified lluid/solid system, which includes fluid viscosity and elastic anisotropy. The paper proceeds as follows. The nonlinear equations of motion are outlined and the scaling procedure is defined in Sec. I. The main difficulty in any averaging theory of heterogeneous media is to calculate the "effective" parameters (see Table I 
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Here, Fii=Djui is the deformation gradient tensor in the solid, {aij}•(aii+aji)/2-6ijakkl3 is the symmetric deviatoric part of a second-order tensor, and n i is the unit normal on 3V directed into the fluid region. The summation of repeated Latin suffices over 1, 2, and 3 is understood.
Both the solid and fluid constitutive relations are nonlinear. We ignore, however, the "geometrical" nonllnearity in the fluid equation (2b) for the sake of simplicity (conceptually, many of our conclusions remain valid without this assumption). Also, the equation of state for the pressure, Eq.
(2c), is normally expressec in terms of the current (Eulerian) density, but we take a slightly different approach, and assume that it depends upcn the dilatation in the reference description. This is simpler, and leads to the same nonlinear effects that are normally present in homogeneous fluids up to second order. 
The fast variable y reflects the small-scale structure in the problern through the perturb.'ttion parameter e. Our goal is to eliminate the explicit dependence on y, leaving us with equations in x. The governing equations ( 
The system of equations (20) and ( 
where v= rl/pf is the kinematic viscosity. This can be solved by standard means, i.e., using a Fourier series in y. A very similar type of problem is discussed by Sneddon. lø Taking into account the initial data (o =0 for t<0), we find 2 n 31-
X f• ds e e-•("2•-'/t•2)(t-O•f)(x.•). (30)
Averaging o•(x,y,t) over the layer yields tS•(x,t), which satisfies Oi(x,t)= Kij(t)*fj(x,t), K•j(t) = PijK(t), 
Up(x,t) '-• U i(X,t) and p0 (x,t) -•p (x,t). The dynamic equations p•;tti(X,t ) + pfr• t2 Wi(X,t) = •-ji,j(X,t),

t9tWi(X,t)= --Kij(t)*[o•;Ud(X,t)+pflp,j(X,t)], (4lb) where Kid(t) is given explicitly in Eq. (32). The stress and pressure are related to the displacements by the right-hand side of Eq. (22) and Eq. (40), and by Eqs. (19) and (37), respectively, or tji(X,t ) = ( l --q•)Tji(F,p) -•bp (x,t) 8g j,
The effective strain energy follows from Eq. (A1), which becomes in the present notation
W(F, if) = ( 1 -c))Es[Fdi + niGd(F,p)]+ qbEf(•(p)).
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